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@ Method for monitoring, by means of a monitoring device, a downstream transmission medium
containing a multiplicity of virtual, asynchronously time-shared transmission channels.

@ A data flow fed to the transmission medium is
composed of data cells which are each fransmitted
via one of said transmission channels and which
each comprise a control word group containing one
or mcre control words, and also an information word
group containing one or more information words,
which control words are read out in the monitoring
device; at least one variable being maintained, in
addition, in the monitoring device which, on arrival of
a data cell, is mutated in accordance with a mutation
algorithm containing cne or more mutation param-
eters, and said mutated variable then being pro-
cessed in accordance with an assessment algorithm
containing one or more assessment parameters to
form an assessment signal. The method according
to the invention is characterized in that, on arrival of
a data cell, a number of variables can be mutated
and processed in the monitoring device to a cor-
responding number of assessment signals as men-
tioned, and furthermore, in that, for each data cell,
the control word group mentioned comprises a con-
trol word which, on arrival of a data cell, is read out
in the monitoring device and which gives an indica-
tion of those variables which have to be mutated and
then processed and of the mutation and assessment
algorithms to be used in doing so. Furthermore, it is
characteristic of the invention that one or more of the
assessment signals mentioned are processed in ac-

cordance with a combination algorithm containing
one or more combination parameters to form a con-
trol signal, and furthermore that, for each data cell,
the control word group mentioned comprises a con-
trol word, which on arrival of a data cell is read out
in the monitoring device and which gives an indica-
tion of the assessment signals which have to be
processed and of the combination algorithm to be
used in doing so. A device for implementing the
method according to the invention preferably com-
prises a reading unit (1) to which the data cells are
presented for reading out at least the control words
of said data cells, a setting device (2) for setting, on
the basis of the data read out in the reading unit,
which variables, or algorithms or parameters have to
be used for generating the control signal (c), further-
more a number of mutation units (4a,b,c,..) for mutat-
ing the respective variables indicated by the setting
unit, and also a number of assessment units
(5a,b,c,..) for processing the respective mutated vari-
ables to form the respective assessment signals (b),
one or more combination units (6) for combining the
assessment signals concerned to form one or more
control signals (c), and a switching unit (7) for tem-
porarily storing the contents of the data cell and
transmitting or not transmitting the data cell depend-
ing on the control signal concerned.
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METHOD FOR MONITORING, BY MEANS OF A MONITORING DEVICE, A DOWNSTREAM TRANSMISSION
MEDIUM CONTAINING A MULTIPLICITY OF VIRTUAL, ASYNCHRONOUSLY TIME-SHARED TRANSMISSION
CHANNELS.

A. BACKGROUND TO THE INVENTION

1. Field of the invention

The invention relates to a method for monitor-
ing, by means of a monitoring device, a down-
stream transmission medium which comprises a
multiplicity of virtual, asynchronously time-shared
transmission channels via which a data flow fed
into said transmission medium can be transmitted,
which data flow is composed of data cells which
are each transmitted via one of said transmission
channels and which each comprise a control word
group containing one or more control words and
also an information word group containing one or
more information words, which control words are
read out in the monitoring device; at least one
variable being maintained, in addition, in the moni-
toring device, which variable is mutated on arrival
of a data cell in accordance with a mutation al-
gorithm containing one or more mutation param-
eters and said mutated variable then being pro-
cessed to form an assessment signal in accor-
dance with an assessment algotithm containing one
or more assessment parameters.

2. Background of the invention

Such a method is disclosed, inter alia, by the
European Patent Application 90200189.0. Accord-
ing to the known method, one variable is main-
tained per transmission channel, namely a counter
position value which is mutated (increased) on the
arrival of a data cell and is compared with a thresh-
old, after which said data cell is transmitted to the
downstream transmission medium if the counter
position value is less than the threshold or is not
transmitted if the counter position is higher than, or
equal to, the threshold. According to the known
method, only one variable is therefore mutated and
processed to form one assessment signal which is
then used directly as a control signal which deter-
mines whether or not a data cell is transmitted.

B. SUMMARY OF THE INVENTION

The present invention expands and improves
the known method, namely by providing for the
mutation of a number of variables and the process-
ing thereof to a number of assessment signals
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which are then converted by further processing into
a control signal that is used to accept or not accept
data cells. In other words, the present invention
provides a method as specified under A. which is
characterized in that in the monitoring device, on
arrival of a data cell, a number of variables can be
mutated and processed to form a corresponding
number of assessment signals as mentioned, and
furthermore, in that, for each data cell, the said
control word group comprises a control word
which, on arrival of a data cell, is read out in the
monitoring device and which gives an indication of
those variables which have to be mutated and then
processed and of the mutation and assessment
algorithms to be used in doing so.

The invention therefore achieves the result that,
for every virtual transmission channel, a control
signal is formed which does not have to be based,
as in accordance with the known method, solely on
one variable, one mutation algorithm and one as-
sessment algorithm, but can be based on more
variables and more mutation and assessment al-
gorithms, the variables and algorithms to be used
being derived from one of the control words of the
data cell appearing at the monitoring device. Dif-
ferent algorithms can be made use of for each
virtual channel.

Furthermore, the invention preferably makes
provision, in addition, that one or more of the said
assessment signals is processed according to a
combination algorithm containing one or more
combination parameters to form a control signal
and furthermore that, for each data cell, the said
control word group comprises a control word
which, on arrival of a data cell, is read out in the
monitoring device and which gives an indication of
those assessment signals which have to be pro-
cessed and the combination algorithm to be used
in doing so. In other words, the control signal does
not correspond directly, as according to the known
method, with the result of the processing of the
mutated variable in the assessment algorithm, the
assessment signal, but a further processing takes
place on each of the assessment signals according
to a combination algorithm, the assessment signails
to be used for this being indicated by one of the
control words of the data cell appearing at the
monitoring device.

According to the invention it is also possible to
form not one control signal, but more, namely by
processing the assessment signals or a selected
section thereof not according to one, but according
to a variety of combination algorithms, the assess-
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ment signals and combination algorithms to be
used in doing so being indicated by one of the
control words of the data cell appearing at the
monitoring device.

If desired, according to the invention, the var-
jous parameters to be used in the various said
algorithms - all or a selected part thereof - can also
be indicated by one of the control words of a data
cell appearing at the monitoring device.

It is pointed out that, as mentioned, the vari-
ables, mutation, assessment and combination pa-
rameters to be used, and also the various param-
eters are indicated, for example, by control words
from the control word group will be indicated by
means of so-called pointers which indicate a par-
ticular position in a table concerned.

As a result of its great flexibility, the invention
offers a number of application possibilities which
the known method does not offer; a number of
these will be dealt with in more detail under D.
Among other things, the invention offers the possibi
lity of monitoring not only individual users but also
user groups or user categories.

The invention comprises, in addition to the
method dealt with above, also a device for exscut-
ing the method. The device according to the inven-
tion is characterized by a reading unit to which the
data cells are presented for reading out at least the
control words of said data cells, a setting unit for
sefting, on the basis of the data read out in the
reading unit, which variables, or algorithms, or pa-
rameters have to be used for generating the control
signal, furthermore a number of mutation units for
mutating the respective variables indicated by the
setting unit, and also a number of assessment units
for processing the respective mutated variables to
the respective assessment signals, one or more
combination units for combining the assessment
signals concerned to form one or more control
signals, and a switching unit for temporarily storing
the contents of the data cell and transmitting or not
transmitting the data cell depending on the control
signal concerned.

C. REFERENCES

EP 90200189.0 of Koninklijke PTT Nederland
N.V.

D. EXEMPLARY EMBODIMENTS

Figure 1 shows diagrammatically an exemplary
embodiment of the invention, that is to say, of a
device for implementing the method according to
the invention.

The device comprises a reading unit 1 for
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reading the conirol words of data cells (which fur-
thermore contain information words) presented to
said reading unit 1. From the control words the
(virtual) fransmission channel, and possibly the
user or user group and/or category, to which the
data cell belongs is deduced. Furthermore, the
control words which relate to the actual operation
of the device in the generation of a control signaf ¢
which is presented to a switching unit 7 are read
out in the reading unit 1. In the switching unit 7, the
contents of the data cell are temporarily stored until
the control signal ¢ is emitted and - depending on
the (binary) value of said signal ¢ - the switching
unit 7 transmits or, for example, if the presentation
of data cells per unit time of the transmission
channel concerned or of the user or user group
concerned is too great - is not transmitted but
removed so that the downstream transmission me-
dium is not overloaded or disproportionately loaded
with data cells of the type concerned. However, it
is also possible not to deduce the factors which
(lacuna) the actual operation of the device from
conirol words specially intended for the purpose,
as was proposed above, but to derive them from
the other data derived from the control words con-
cerned, such as, for example, the transmission
channel or one or more of the other data men-
tioned.

On the basis of the data read out in the reading
unit 1, the setting unit 2 sets which variables -
belonging to said virtual transmission channel, said
user, user group, category, eic. - have to be used
fo generate the control signal c. Furthermore, the
sefting unit 2 sets, on the basis of the data read
out, the manner in which (according to which al-
gorithms and parameters to be used therewith) the
respective variables have to be mutated, and also
the manner in which the various mutated variables
have to be processed to form respective assess-
ment signals; finally the manner in which the var-
ious assessment signals have to be combined to
form a control signal ¢ which controls the switching
unit 7 is also set. In this connection, it may be the
case that one variable or a plurality of variables has
or have to be mutated and processed further for
each transmission channel efc.; for example, one
variable may represent the average number of data
cells in the short term and a second variable may
represent the average number in the long term. In
this manner, one or more (statistical) characteristics
can be maintained which are of importance for
assessing whether data cells can be transmitted to
the downstream transmission medium or not, if
desired for each transmission channel and/or user,
user group, category etc.

The variables, algorithms and parameters
specified by the setting unit 2 - on the basis of the
control words - are presented to a number, re-
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quired for the purpose, of simultaneously operating
processing units 3 (a, b, c, etc.) which each com-
prise a mutation unit 4 (a, b, ¢, etc.) and an
assessment unit 5 (a, b, ¢, eic.).

In the mutation units 4 concerned, the variables
specified by the setting unit 2 are read out from a
table and then mutated according to a mutation
algorithm. Said mutation algorithm may be one of a
plurality; in that case, the setting unit 2 specifies
which algorithm has to be used. Parameters to be
used in the mutation can also be indicated by the
setting unit 2 in a table, after which the parameter
values are used during the mutation.

In the assessment units 5, the variables mu-
tated by the respective preceding mutation units 4
are processed according to an assessment algo-
rithm. for example, the average value of one vari-
able is monitored (assessed) over a short time
period in the assessment unit 5a, the average value
of a second variable over a longer period in the
assessment unit 5b and the variance of a third
variable in the assessment unit 5¢c. From these
variables, of which, for example, the first and the
second relate to the transmission channel con-
cerned and the third to the user group concerned,
it is determined whether they do or do not exceed
a threshold. The setting unit 2 indicates which
algorithm has to be used. The setting unit 2 can
also indicate the parameters to be used in the
assessment in a table, after which the parameter
values are used in the assessment of the mutated
variable.

The operations carried out in the various pro-
cessing units 3 produce equally as many assess-
ment signals b which each, as for example men-
tioned, indicate whether a cerfain value will be
exceeded if the data cell - which is still in the
switching unit 7 -is transmitted, as a result of which
the downstream transmission network will be im-
properly loaded - to a serious or less serious
degree. The various separate assessment signals b
are combined in accordance with a combination
algorithm in a combination unit 6. In said combina-
tion unit 6, on the basis of the assess ment of the
consequences of transmitting the data cell accord-
ing o several criteria, each thereof being carried
out in the several processing units 3, a definitive
control signal ¢ is generated which activates the
switching unit 7 o either transmit the data cell
stored therein to the downstream fransmission net-
work or not to tfransmit ("discard") the data cell.
Although it is possible - just as in the mutation and
assessment units - to make use of one algorithm
programmed therein, use can preferably be made
of one of a plurality of algorithms, the choice of
which is indicated by the setting unit 2 which also
derived this item of data beforehand from the con-
trol word group of the data cell. The parameters to
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be used in said combination algorithm are also
indicated by the setting unit 2, for example in a
table containing possible parameter values from
which the setting unit 2 - by means of a "pointer"”
-makes a choice in the same way as that in which
the parameters are generated for the other al-
gorithms.

In the figure, the various setting signals - for
setting and selecting the indicated variables, al-
gorithms and parameters specified by the control
word group of the data cell - originating from the

setting unit 2 are all indicated by "i", the various
assessment signals by "b" and the (final) controf
signal by "c".

However, it is also possible that more than one
control signal is generated in the control unit 6, the
various conirol signals then controlling, for exam-
ple, various switching units 7, each having its own
function.

It is furthermore pointed out that, during the
monitoring of the (statistical) characteristics men-
tioned for each transmission channel and/or user,
user group etc., either all the data cells (belonging
to said transmission channel or said user, user
group etc. respectively) arriving at the monitoring
device are included, that is to say regardless of
whether they are fransmitted by the monitoring
device, in this case the switching unit 7, or not or
(only) the data cells which are transmitted by the
switching unit 7 are included. A combination of
those two options is also possible, i.e. that in one
processing unit 3 all the data cells arriving are
included in the calculation, while in another pro-
cessing unit 3 only the data cells transmitted are
involved in the calculation: the one assessment
signal b then relates, for example, to the average
number of data cells of a particular user group
arriving, while the other assessment signal relates
to the average number of data cells of said user
group transmitted. In order to realize these options,
a feedback facility is provided in the device be-
tween the control unit 6 and each of the mutation
units 4. If the setting unit 2 deduces from the
control word concerned of the data cell that, in a
particular processing unit, for example 3b, account
only has to be taken of the data cells insofar as
they are fransmitted by the switching unit 7.that is
specified in the setting signal i to the mutation unit
4b. If the control signal ¢ is such that the data cell
has to be transmitted by the switching unit 7, the
mutated value of the variable concerned is then
stored in the mutation unit 4b as the variable which
has to be taken into account on a subsequent
occasion as the initial value; if, on the other hand,
the control signal ¢ is such that the data cell must
not be ftransmitted by the switching unit 7, the
mutated variable is not stored in the mutation unit
4b so that on a subsequent occasion account is
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taken of the original variable as the initial vaiue. In
the figure, this feedback is indicated by the control
signal ¢ which is presented to each of the mutation
units 4. Whether a mutation unit 4 does in fact
make use of the feedback signal c, is therefore
determined by the setting signal concerned which
is derived by the setting unit 2 from the control
word group of the data cell. If account has to be
taken in a mutation unit 4 of all the data cells
{belonging to said transmission channel, said user,
user group etc.) which present themselves fo the
device - that is to say, whether they are transmitted
or not - it is not necessary to make use of the
feedback (control) signal; in all cases, the mutated
variable is stored as a new variable value in the
mutation unit 4, regardless of whether the data cell
is transmitted or not.

Finally, it is pointed out that the setting unit 2
can be activated not only by the control words from
the data cells which appear at the reading unit 1
but also(for example additionally) from other paris
of the transmission network. In the figure such an
external signal which (also) sets the setting unit 2 is
indicated by "e".

Claims

1. Method for monitoring, by means of a monitoring
device, a downstream transmission medium which
comprises a multiplicity of virtual, asynchronously
time-shared transmission channels via which a data
flow fed into said transmission medium can be
transmitted, which data flow is composed of data
cells which are each transmitted via one of said
fransmission channels and which each comprise a
control word group containing one or more control
words and also an information word group contain-
ing one or more information words, which conirol
words are read out in the monitoring device; at
least one variable being maintained, in addition, in
the monitoring device, which variable is mutated on
arrival of a data cell in accordance with a mutation
algorithm containing one or more mutation param-
eters and said mutated variable then being pro-
cessed to form an assessment signal in accor-
dance with an assessment algorithm containing one
or more assessment parameters, characterized in
that in the monitoring device, on arrival of a data
cell, a number of variables can be mutated and
processed to form a corresponding number of as-
sessment signals as mentioned, and furthermore,
in that, for each data cell, the said control word
group comprises a control word which, on arrival of
a data cell, is read out in the monitoring device and
which gives an indication of those variables which
have to be mutated and then processed and of the
mutation and assessment algorithms to be used in
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doing so.

2. Method according to Claim 1, characterized in
that one or more of the assessment signals men-
tioned are processed in accordance with a com-
bination algorithm containing one or more combina-
tion parameters to form a control signal, and fur-
thermore, in that, for each data cell, the control
word group mentioned comprises a control word
which, on arrival of a data cell in the monitoring
device, is read out and which gives an indication of
the assessment signals which have to be pro-
cessed and of the combination algorithm to be
used in doing so.

3. Method according to Claim 1, characterized in
that one or more of the assessment signals men-
tioned can be processed in accordance with a
number of combination algotithms, each containing
one or more combination parameters, to form a
corresponding number of control signals, and fur-
thermore, in that, for each data cell, the control
word group mentioned comprises a control word
which, on arrival of a data cell in the monitoring
device, is read out and which gives an indication of
the assessment signals which have to be pro-
cessed and of the combination algorithms to be
used in doing so.

4. Method according to one of the preceding
claims, characterized in that, for each data cell, the
conirol word group mentioned comprises a control
word which, on arrival of a data cell in the monitor-
ing device, is read out and which gives an indica-
tion of the value, or at least a part of the value, of
the respective parameters relating to the algorithms
mentioned or at least a number of said parameters.
5. Device for executing the method according to
one of the preceding claims, characterized by a
reading unit (1) to which the data cells are pre-
sented for reading out at least the control words of
said data cells, a setting unit (2) for sstting, on the
basis of the data read out in the reading unit, which
variables, or algorithms or parameters have to be
used for generating the control signal (c), further-
more a number of mutation units (4a,b,c,..) for
mutating the respective variables indicated by the
setting unit, and also a number of assessment units
(ba,b,c,..) for processing the respective mutated
variables to form the respective assessment signals
(b), one or more combination units (6) for combin-
ing the assessment signals concerned fo form one
or more control signals (c), and a switching unit (7)
for temporarily storing the contents of the data cell
and ftransmitting or not transmitting the data cell
depending on the control signal concerned.
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